The effect of local irrigation of the gingival sulcus, which is considered an important source of bacteremia following dental procedures, with three different antiseptic solutions including hydrogen peroxide, chlorhexidine and povidone iodine, on the frequency of bacteremia after tooth extraction was determined, and the efficacies of the three antiseptics were compared. Although all the antiseptic solutions reduced the frequency of bacteremia to various degrees, povidone iodine was the most effective, and seemed to be the best choice since the decrease was statistically significant. Local administration of antiseptic solutions is therefore recommended as an adjuvant to systemic antibiotic prophylaxis.
Introduction
Although mostly occurring without any prominent symptom, transient bacteremia following dental procedures producing gingival bleeding is a common and well known phenomenon [1, 2] . It is possible that bacteria enter the blood circulation from ruptured venous capillaries in the periodontal ligament and the base of the gingival sulcus by absorption and diffusion[31. The bacteria found even in the healthy gingival sulcus are considered to be the most important source of bacteremia [4] .
Previous studies have reported that the frequency of bacteremia following tooth extraction varies between 12% and 90% [3] . It has also been demonstrated that the incidence of bacteremia is apparently affected by various factors such as quality of oral hygiene, periodontal disease, periapical lesions, trauma and the performance duration of dental procedures [3, [5] [6] [7] [8] [9] . The most commonly isolated bacterium in bacteremia is Streptococcus viridans . Numerous aerobic and anaerobic bacteria are also present [3, 5, 7] .
Although the existing bacteremia does not lead to any complication in healthy individuals, serious problems may occur in patients from high-risk groups. In individuals with congenital or acquired heart disease or those fitted with a valvular prosthesis, circulating bacteria may reach the defective endocardium and cause bacterial endocarditis{2'1. Such patients must be given antibiotic prophylaxis in order to prevent bacteremia. For this purpose, various agents and methods of prophylaxis have been recommended, but the results have not always been sufficient [2, 3, [10] [11] [12] . Local irrigation methods have also been recommended as an adjuvant to systemic antibiotic administration, and a combined mode of therapy, involving local and systemic treatment, has been suggested to be of great benefit [13] . The aim of this study was to determine the effect on bacteremia of irrigation of the gingival sulcus with various antiseptic solutions and also to compare the effects of antiseptics that are widely used in clinical practice.
Materials and Methods
Eighty patients, 44 women and 36 men, with a mean age of 36.6 yr, were chosen from among systemically healthy individuals who had no history of drug administration during the previous week, who did not present any signs of acute oral infection, and for whom tooth extraction was scheduled.
The patients were divided into 4 groups, each containing 20 individuals. When grouping the patients, particular care was taken to ensure that the groups were similar with respect to age and sex. In order to eliminate the possible effects of certain dental pathologies on bacteremia, only molar teeth were extracted for endodontic, prosthetic and orthodontic reasons. Extracted teeth with alveolar bone loss and periapical problems were not included in the study. In each session, only one tooth was extracted and the time taken for extraction was less than 3 min. All teeth were extracted using the same local anesthetic (Ultracain-DS-Hoechst).
In order to standardize the effect of the quality of oral hygiene on bacteremia, the oral hygiene index of GREENE AND VERMILLION{141 was recorded in each patient, and only those patients with index scores of 1.3-3.0 (medium) were selected.
The patients were grouped as follows: a) The first group was chosen as the control group, in which tooth extraction was performed without subsequent application of any solution. b) In the second group, the gingival sulcus of the indicated tooth was irrigated before extraction with 10 ml of 1% providone iodine, using a sterile plastic syringe with a blunt needle. c) In the third group, similar irrigation of the gingival sulcus was performed using 10 ml of 3% hydrogen peroxide. d) In the last group, 10 ml of 0.02% chlorhexidine was used as the antiseptic solution for gingival sulcus irrigation. After local irrigation, the patients were instructed to rinse the mouth with the given antiseptic solution for 2 min. Following local antiseptic application, the experimental teeth were extracted.
In patients from all of the four groups, 10 ml of venous blood was obtained from the antecubital vein before and after tooth extraction. In order to eliminate the risk of contamination, the surface of the skin was cleaned with 70% isopropyl The findings were then statistically evaluated [15] .
Results
The cultures of blood samples obtained before tooth extraction were negative in all of the 4 groups.
In the control group, 14 of the 20 post-extraction samples were positive under aerobic conditions, and the frequency of bacteremia in this group was 70%.
In the second group, where the gingival sulcus had been irrigated with povidone iodine, 7 of the culture samples were positive and the bacteremia frequency was 35%. The difference was statistically significant when compared to the control group (p<0.05).
In the third group, where hydrogen peroxide had been administered subgingivally, the frequency of bacteremia was 50%, since 10 of the 20 culture samples were positive.
In the chlorhexidine group, the number of positive blood cultures was 8 and the frequency of bacteremia was 40%. The difference between the control group and groups 3 and 4 was not statistically significant (p<0.05). (Fig. 1) .
The types and ratios of microorganisms isolated from the positive blood Table 1 Numbers of aerobic and anaerobic bacteria and the ratio to total culture number (tcn) in the control and experimental groups. The culture number of the identified bacteria and the ratio of positive blood samples (n) are shown.
samples and also the number of aerobic, anaerobic and total microorganism cultures are given in Table 1 .
Discussion
The principal of prophylaxis for bacterial endocarditis is to minimize the number of bacteria invading the blood circulation. For this purpose, local irrigation of the gingival sulcus, considered to be a major source of bacteremia, with antibacterial agents can be beneficial. Although the preventive effect of local irrigation has been demonstrated in previous studies, the concept is still somewhat controversial.
There are reports which suggest that irrigation of the gingival sulcus of teeth with antiseptic solutions before extraction, could decrease the frequency of bacteremia by half113461. On the other hand, antiseptic solutions have also been found to be ineffective for prevention of becteremia131. These conflicting data indicate that further studies are necessary. Furthermore, comparison of the effects of various antiseptic solutions might reveal new concepts and data.
In studies of bacteremia, to make the results more reliable, standardization of the factors which can influence bacteremia is essential. Poor oral hygiene and the presence of periodontal disease and/or periapical infections are considered to be potential sources of bacteremia [5, 7] . Also the trauma associated with the duration and type of manipulation during tooth extraction has been shown to increase the frequency of bacteremia [3, 8, 9] . Therefore, in the present study, the factors known to affect bacteremia were standardized. In each session, only one molar tooth was extracted and the extraction was completed within 3 min. Also, special care was taken to ensure that none of the extracted teeth had signs of periodontal and/or periapical infection. In addition, the mean oral hygiene scores were similar among the patients. Furthermore, in order to eliminate the effect of mechanical cleaning, sterile saline irrigation was not used in the control group. The positive results Fig. 1 The incidence of bacteremia in the control and experimental groups obtained following the administration of antiseptics are attributable to both their antibacterial effect{171 and mechanical elimination of existing bacteria [18] . Since the results for the different antiseptic solutions used in the present study showed significant variances, the antibacterial effect of antiseptic solutions was considered to be important.
The blood samples obtained before tooth extraction were completely negative for bacteria. This confirms that with careful asepsia, skin contamination can be prevented. The bacteria isolated from the pre-extraction samples were Staphylococcus species, and this was interpreted to indicate insufficient disinfection and contamination of the cultures by remaining Staphylococcus [3] .
Povidone iodine and chlorhexidine are widely used in clinical practice because of their strong antibacterial effects. Although its antiseptic effect is poor, hydrogen peroxide is frequently used for antisepsis because of the mechanical cleaning effect it exerts during effervescence and its effect on anaerobic bacteria [19] [20] [21] .
NASIF [16] has demonstrated a 50% decrease in bacteremia following gingival irrigation with hydrogen peroxide, and a similar action has been suggested for povidone iodine [13] . Several studies have also revealed a significant decrease in postoperative bacteremia through the use of povidone iodine [22] .
BENDER et al. [23] have shown that with chlorhexidine application, the number of bacteria in the oral cavity is significantly reduced. MACFARLANE et al. [17] have reported that post-extraction bacteremia is best prevented by chlorhexidine administration.
While the frequency of bacteremia in the control group was 70%, the frequency in the povidone iodine group was 35%, the difference between the groups being statistically significant. Chlorhexidine decreased the frequency to 40% and hydrogen peroxide to 50%, but the results were not significant.
The findings of the present study are in accord with SCOPP AND ORVIETO [13] and BRENMANN AND RANDELL{221, who have reported a significant reduction of postoperative bacteremia after povidone iodine irrigation. On the other hand, our findings also confirm that systemic prophylaxis cannot be replaced by local prophylaxis measures. SCOPP AND ORVIETO [13] reported a 50% decrease in bacteremia with antiseptic application. They have also demonstrated that prophylaxis with systemic penicillin administration had a similar effect, and that the combined systemic and local prophylaxis method decreased the frequency of bacteremia from 87% to 5%.
Most authors agree that S. viridans is the most frequent type of bacterium isolated after dental procedures [2, 3, 6, 10, 24] The present findings support the previous ones, but also suggest that Neisseria, diphtheroid and Lactobacillus species could play a role in bacteremia.
Antiseptics, when administered alone, cannot completely eliminate bacteremia, but do exert a preventive effect. Therefore it is suggested that in patients from high-risk groups before dental procedures which cause bleeding, irrigation of the gingival sulcus with antiseptics, preferably povidone iodine, can be used as an adjuvant to systemic prophylaxis.
